SUMMARY Osteocalcin is a non-collagenous bone matrix protein which is released into the circulation and can be measured by radioimmunoassay. Recent 
Several published reports show that patients with rheumatoid arthritis (RA) may suffer not only from periarticular but also from generalised decalcification.1 2 The mechanisms responsible for this have not been fully clarified; various observations suggest multifactorial processes such as inactivity, the underlying disease itself, and side effects of corticosteroid treatment. 6 The remodelling of bone is a continuous process throughout life; resorption and formation of bone are normally tightly coupled. Changes leading to decreased rates of bone formation or increased rates of bone resorption, or both, may cause a decrease in bone mass. 7 Serum concentrations of osteocalcin, a noncollagenous bone matrix protein, which can be measured by radioimmunoassay, have been shown to reflect the synthesis anew of osteocalcin by osteoblasts and thus to be a parameter of bone formation." To Patients were selected consecutively from those who had had no steroid treatment for at least one week before the study and who had stopped remission inducing drug treatment for at least one month before the study. All patients at the time of this investigation were taking non-steroidal antiinflammatory drugs (three patients were taking indomethacin, one ibuprofen, one ketoprofen, and the others diclofenac). Nine patients had never been treated with glucocorticoids; in six patients glucocorticoids had been withdrawn more than one year before this investigation; nine patients had been treated with systemic glucocorticoids for between one month and one year before the study, five patients had received systemic glucocorticoids within one to four weeks before the study; at the time of this investigation, however, no patient was receiving steroid treatment. In all patients with RA serum concentrations of calcium, phosphorus, and creatinine were normal. 654
Thirty healthy subjects (20 female, 10 male) served as controls; the median age was 52 years (lower quartile 42 years, upper quartile 68 years).
Serum osteocalcin concentrations were determined with a commercially available radioimmunoassay kit (CIS International, Gif sur Yvette, France) as described in detail.'2 Serum parathyroid hormone was measured by a radioimmunoassay with mid-region specificity, with synthetic parathyroid hormone (43-68) as tracer and standard. Serum calcitonin was determined with a radioimmunoassay kit purchased from Immuno Nuclear (Stillwater, MN, USA). Serum 25-hydroxyvitamin D was measured by competitive binding protein assay after extraction and C-18 purification (Radiochemical Center, Amersham, UK). All radioimmunoassays had intra-assay coefficients of variation in the useful range of the assays of less than 8% and interassay coefficients of variation of less than 14%. The minimal detectable dose for osteocalcin was 0*2 ng/ml. The minimal detectable concentration of parathyroid hormone was 20 pmol/l, of calcitonin 13 pg/ml, of 25-hydroxyvitamin D 1-5 ng/ml. The results are given as the median value and the lower (25% point, Q,) and the upper quartiles (75% point, Q3). The Mann-Whitney U test, the Kruskal-Wallis test, and Pearson correlation coefficient were applied for statistical analysis.
Results Figure 1 shows serum concentrations of osteocalcin, 25-hydroxyvitamin D, calcitonin, and parathyroid hormone in patients with RA and in control subjects. Serum concentrations of osteocalcin in patients with RA were similar to those of the control subjects. Serum 25-hydroxyvitamin D concentrations, however, were decreased in patients with RA (p<0-02). In contrast, serum concentrations of parathyroid hormone and calcitonin were not statistically different in patients with RA and in controls.
When serum concentrations of osteocalcin, parathyroid hormone, calcitonin, and 25-hydroxyvitamin D in patients who had never been treated with glucocorticoids were compared with those obtained in patients with previous glucocortoid treatment no significant differences were observed (Table 1) .
In patients with juxta-articular demineralisation, shown by x ray examination of the hands, serum concentrations of osteocalcin, parathyroid hormone, calcitonin, and 25-hydroxyvitamin D were not statistically different from those obtained in patients with radiological evidence of diffuse osteopenia (data not shown).
In the patients with RA no correlation between serum osteocalcin concentrations and serum concentrations of parathyroid hormone (r=0-05, NS) or 25-hydroxyvitamin D (r=0.15, NS) were found.
Discussion
Our data show decreased serum 25-hydroxyvitamin D concentrations but normal serum osteocalcin concentrations in patients with RA. The decreased serum 25-hydroxyvitamin D concentrations in patients with RA is in agreement with some reported data,1-315 but in other studies normal concentrations of vitamin D metabolites were found. 16 17 In contrast with our study van Soesbergen et al found increased serum concentra- Table 1 various clinical studies serum osteocalcin concentrations have been found to be a marker of bone formation. In conditions with increased bone formation, such as in hyperparathyroidism or in hyperthyroidism, increased serum osteocalcin concentrations have been found.'
" In contrast, in conditions with decreased bone formation, such as in low turnover osteoporosis or in patients treated with glucocorticoids, serum osteocalcin concentrations are decreased.1 "19 In our study serum osteocalcin concentrations in patients with RA were not statistically different from those of control subjects, indicating a normal rate of bone formation in the patients studied. These data disagree with recently published studies, in which both increased and decreased serum osteocalcin concentrations in patients with RA were reported. Ekenstam In our study the difference between serum osteocalcin concentrations in patients with glucocorticoids and the concentration in patients who had never received steroids was not statistically significant, indicating that the interval between glucocorticoid withdrawal was sufficiently long for the serum osteocalcin concentrations to have become normal.
In conclusion our data show normal serum osteocalcin concentrations, suggesting a normal osteoblastic activity in patients with RA treated with non-steroidal anti-inflammatory drugs. Osteopenia in these patients is thus more probably due to an increased bone resorption than to decreased bone formation. 
